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Description 

[0001] The present invention relates to shutoff-open- 
ing devices, for example, for use in fluid control appara- 
tus included in semiconductor manufacturing equip- 5 
ment, according to the preamble of claim 1. 
[0002] FIG. 4 shows a conventional shutoff-opening 
device 81 installed at the fluid inlet side of a massflow 
controller (see JPV\-1 72265/1 993). The device 81 com- 
prises a first on-off valve 82 remote from the inlet (at left 10 
in the drawing), and a second on-off valve 83 close to 
the inlet (at right in the drawing). The first on-off valve 
82 comprises a first valve main body 84 and a first valve 
actuator 86. The second on-off valve 83 comprises a 
second valve main body 85 integral with the first valve 15 
main body 84, and a second valve actuator 87. The first 
valve main body 84 has a first fluid inflow channel 88, 
and a first fluid outflow channel 90 communicating with 
the inflow channel 88 via a valve chamber 89. The com- 
munication between the channels 90 and 88 is shut off 20 
or established by operating the first valve actuator 86. 
The second valve main body 85 has a main outflow 
channel 91 always communicating with the outflow 
channel 90 of the first valve main body 84 for discharg- 
ing a first fluid toward the inlet of the massflow controller, 25 
a second fluid inflow channel 93 having one end opening 
at the bottom side of the second valve main body 85 and 
the other end communicating with a valve chamber 92, 
and a second fluid secondary outflow channel 94 having 
one end communicating with the second fluid inflow 30 
channel 93 via the valve chamber 92 and the other end 
always communicating with the main outflow channel 
91, The communication between the channels 94 and 
93 is shut off or established by operating the second 
valve actuator 87. Indicated at 95, 96 in FIG. 4 are dia- 35 
phragms which are movable upward or downward within 
the respective valve chambers 89, 92 with the upward 
or downward movement of respective valve stems 97, 
98 by the operation of the valve actuators 86, 87, where- 
by the respective inflow channels 88, 93 are shut off or *o 
opened. 

[0003] With shutoff-opening devices of the type de- 
scribed, it is usual practice to pass a first fluid (e.g., proc- 
ess gas) through the device, thereafter pass a second 
fluid (e.g., purge gas) with the flow of first fluid interrupt- 45 
ed, thereby discharging the first fluid from the device and 
replacing the first fluid by the second fluid, and subse- 
quently pass the first fluid again. The first fluid and the 
second fluid are alternatively passed through the con- 
ventional shutoff-opening device 81 in the following so 
manner. 

[0004] First, the first valve actuator 86 and the second 
valve actuator 87 are operated to open the first on-off 
valve 82 and close the second on-off valve 83, whereby 
the first fluid is caused to flow into the inlet of the mass- 55 
flow controller via the inflow channel 88 and the outflow 
channel 90 of the first valve body 84 and through the 
main outflow channel 91 of the second valve main body 



85. At this time, the second fluid secondary outflow 
channel 94 is filled with the first fluid. The actuators 86, 
87 are then operated to close the first on-off valve 82 
and open the second on-off valve 83, whereby the sec- 
ond fluid is introduced into the inlet of the massflow con- 
troller via the second fluid inflow channel 93, the second 
fluid secondary outflow channel 94 and the main outflow 
channel 91. At this time, the second fluid flows while 
driving out by the pressure thereof the first fluid remain- 
ing in the secondary outflow channel 94 and the subse- 
quent main outflow channel 91 , and the first fluid outflow 
channel 90 of the first valve main body 84 is to be filled 
with the second fluid. 

[0005] In the case where the first fluid and the second 
fluid are alternatively passed through the shutoff-open- 
ing device upon a change-over, it is very important to 
replace one fluid by the other fluid quickly to assure the 
fluid to be passed of its purity. 
[0006] The conventional shutoff-opening device 81 
has the following problem. When the second fluid is in- 
troduced into the second on-off valve 83 of the conven- 
tional device 81 through the second fluid inflow channel 
93 after the passage of the first fluid, the first fluid re- 
maining in the first fluid outflow channel 90 of the first 
valve main body 84 becomes mixed in small portions 
with the second fluid, presenting difficulty in replacing 
the first fluid by the second. 

[0007] A shutoff-opening device according to the pre- 
amble of claim 1 is known from the US-patent 
5, 1 39,225. This document discloses a valve system with 
two on-off valves, wherein the valve main body of the 
second valve has a first inflow channel connecting the 
two valves, a first outflow channel and a second inflow 
channel. In this arrangement, the first inflow channel is 
always in communication with the first outflow channel 
through a valve chamber, whereas a valve element is 
operable to open or close the second inflow channel in 
order to bring it in or out of communication with the first 
inflow channel and the first outflow channel through the 
valve chamber. In the known shutoff-opening device the 
valve chamber is relatively large. In operation, this leads 
to the following problem: 

[0008] When a second fluid is introduced into the left 
side valve of the prior art device by lifting the valve ele- 
ment from its closed position, the second fluid will after 
a while fill the complete valve chamber. When the first 
fluid is then introduced into the second valve of the prior 
art device through the first inflow channel after lowering 
the valve element into its closing position, the second 
fluid remaining in the valve chamber becomes mixed in 
small portions with the incoming first fluid, thus also pre- 
senting difficulty in replacing the second fluid by the first. 
[0009] Accordingly it is the object of the present in- 
vention to provide a shutoff-opening device of the above 
mentioned kind which permits a quick replacement of 
one fluid by another fluid to assure the fluid to be passed 
of its purity. 

[001 0] This object is solved by the shutoff-opening de- 
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vice of claim 1 . Preferred embodiments of the invention 
are defined in the dependent claims. 
[0011] According to the present invention all three 
channels, namely the first inflow channel, the second 
outflow channel and the first outflow channel terminate 5 
in the bottom wall of the valve chamber such that when 
the valve element closes the second inflow or outflow 
channel, it also covers the annular groove, by which the 
first inflow channel and the first outflow channel are per- 
manently connected. 10 
[0012] Thus, in operation a second fluid can pass from 
the second inflow channel to the first outflow channel 
through the valve chamber, when the valve element is 
lifted. When then the valve element is lowered to close 
the second inflow channel by covering the port thereof, is 
thereby also covering the annular groove, the first fluid 
is supplied through the first inflow channel drives out the 
second fluid remaining in the annular groove and the 
outflow channel by virtue of its own pressure. Hereby 
the state, in which the second fluid is mixed with the first 20 
fluid, is obviated rapidly, thus permitting the first fluid on- 
ly to flow through the device in a short period of time. 
[0013] In the case where the shutoff-opening device 
is installed at the fluid inlet side of a fluid controller, the 
second inflow or outflow channel serves as an inflow 25 
channel for a second fluid (such as a process gas in a 
semiconductor manufacturing apparatus), the first in- 
flow channel serves as an inflow channel for a first fluid 
(such as a purge gas for use in the apparatus), and the 
first outflow channel serves as an outflow channel for 30 
the first and second fluids in common. 
[0014] This arrangement will be described with refer- 
ence to FIG. 3 wherein a shutoff-opening device 1 of the 
invention is provided at the fluid inlet side of the fluid 
controller and includes a valve 7 having a first inflow 35 
channel 61 , a second outflow channel 64 and a second 
inflow or outflow channel 63. For example, an actuator 
38 is first operated to bring the second fluid inflow chan- 
nel (second inflow or outflow channel) 63 into commu- 
nication with the first fluid inflow channel (first inflow 40 
channel) 61 and the common outflow channel (first out- 
flow channel) 64, causing the second fluid to flow from 
the inflow channel 63 into the outflow channel 64. The 
actuator 38 is thereafter operated to shut off the inflow 
channel 63 and pass the first fluid through the inflow 45 
channel 61 and the common outflow channel 64. At this 
time, the first fluid drives out the second fluid remaining 
in the outflow channel 64 by virtue of its own pressure, 
whereby the state in which the second fluid is mixed with 
the first fluid is obviated rapidly, permitting the first fluid 50 
only to flow through the device in a short period of time. 
[0015] In the case were the shutoff-opening device is 
installed at the fluid outlet side of the fluid controller, the 
second inflow or outflow channel serves as an outflow 
channel for the second fluid, the first outflow channel 55 
serves as an outflow channel for the first fluid, and the 
first inflow channel serves as an inflow channel for the 
first and second fluids in common. This arrangement 



serves the same function as above to produce the same 
effect, since the inflow -outflow relation in this case is 
merely reverse to that of the above case. 
[0016] Preferably, the shutoff-opening device further 
comprises a check valve having an upstream valve main 
body, a central valve main body, a downstream valve 
main body and a check mechanism. 
[001 7] Preferably, the check mechanism of the check 
valve comprises a tubular stationary seal member dis- 
posed in a rightward recess formed in the central valve 
main body, a tubular movable seal member disposed 
downstream from the stationary seal member and op- 
posed thereto, and a diaphragm held between the cen- 
tral valve main body and the downstream valve main 
body for moving the movable seal member forward and 
rearward. When the fluid (purge gas in the embodiment 
to be described below) flows into the inflow channel the 
check valve, the pressure of the fluid deforms the dia- 
phragm forward, consequently moving the movable seal 
member out of contact with the stationary seal member. 
The fluid flows by virtue of its own pressure from inside 
the recess into the outflow channel of the check valve 
through the interior of the movable seal member. On the 
other hand, when the fluid is about to flow reversely from 
the outflow channel into the recess with the introduction 
of fluid into the inflow channel discontinued, the dia- 
phragm is deformed rearward, consequently bringing 
the movable seal member into contact with the station- 
ary seal member and blocking the reverse flow of the 
fluid from the outflow channel into the recess. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] 

FIG. 1 is a front view showing a fluid control appa- 
ratus having incorporated therein shutoff-opening 
devices embodying the invention; 
FIG. 2 is an exploded perspective view of the same; 
FIG. 3 is a view in vertical section of one of the shut- 
off-opening devices; and 

FIG. 4 is a view in vertical section of a conventional 
shutoff-opening device. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0019] An embodiment of the invention will be de- 
scribed with reference to the drawings. 
[0020] The terms front, rear, upper, lower, right and 
left are herein used based on FIG. 1 ; the right-hand side, 
the left-hand side, the upper side and the lower side of 
the drawing are referred to as front, rear, upper and low- 
er, respectively, and the terms right and left are used for 
the device as it is viewed from the rear forward. These 
terms are used for the sake of convenience, and the de- 
vice may be used with the front-rear relationship as re- 
versed, or the upper and lower sides thereof positioned 
as the left and right sides. 
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[0021] FIGS. 1 to 3 show shutoff-opening devices 1, 
2 embodying the invention. These devices 1, 2 are in- 
stalled at the inlet side (rear side) and the outlet side 
(front side) of a massflow controller 3 or like fluid con- 
troller to provide a fluid control apparatus 4, for example, 
for use in semiconductor manufacturing equipment. 
[0022] The shutoff-opening device 1 at the inlet side 
comprises a first check valve 5, first on-off valve 6 and 
second on-off valve 7 which are arranged in this order 
in a direction from the rear toward the massflow control- 
ler 3. The shutoff-opening device 2 comprises a third 
on-off valve 8, fourth on-off valve 9, fifth on-off valve 10 
and second check valve 11 which are arranged in this 
order forward at the front side of the controller 3. 
[0023] Each on-off valves 6 (7, 8, 9, 10) comprises a 
rectangular parallelepipedal valve main body 37 (39, 41 , 
43, 45) and an actuator 36 (38, 40, 42, 44) attached to 
the valve main body from above for suitably closing or 
opening a fluid channel inside the main body. Each 
check valve 5 (11) comprises an upstream (rear) valve 
main body 33 (46), a central valve main body 34 (47) 
connected to the main body 33 (46) with screws, a 
downstream (front) valve main body 35 (48) connected 
to the main body 34 (47) with screws and a check mech- 
anism 49 to be described below. 
[0024] The fluid control apparatus 4 comprises a 
purge gas introduction line 28 connected to the first 
check valve 5, a process gas introduction line 29 con- 
nected to the second on-off valve 7, an evacuating line 
30 connected to the third on-off valve 8, a process gas 
feed line 31 connected to the fourth on-off valve 9, and 
a purge gas discharge line 32 connected to the second 
check valve 11. 

[0025] Disposed beneath the upstream valve main 
body 33 of the first check valve 5 is a channel block 12 
having thereunder a joint 1 3 for connection to the purge 
gas introduction line 28. Disposed beneath the down- 
stream valve main body 35 of the first check valve 5 is 
a channel block 1 4 for connection to the valve main body 
37 of the first on-off valve 6. 

[0026] Positioned beneath the valve main body 39 of 
the second on-off valve 7 is a channel block 15 having 
thereunder a joint 1 6 for connection to the process gas 
introduction line 29. A channel block 17 for connection 
to the massflow controller 3 is provided on the front side 
of the valve main body 39 of the second on-off valve 7. 
[0027] Disposed on the rear side of the massflow con- 
troller 3 is an inlet channel block 18 which is connected 
to the channel block 17 in front of the valve main body 
39 of the second on-off valve 7 with screws driven in 
from above. An outlet channel block 19 symmetric with 
the inlet channel block 18 is provided on the front side 
of the massflow controller 3. 

[0028] Disposed on the rear side of the valve main 
body 41 of the third on-off valve 8 is a channel block 20 
for connection to the outlet channel block 1 9 on the front 
side of the massflow controller 3. A channel block 21 
having thereunder a joint 22 for connection to the evac- 
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uating line 30 in communication with a vacuum pump is 
provided beneath the valve main body 41 of the third 
on-off valve 8. 

[0029] Provided beneath the valve main body 43 of 
5 the fourth on-off valve 9 is a channel block 23 having 
thereunder a joint 24 for connection to the process gas 
feed line 31 in communication with a process chamber. 
[0030] A channel block 25 for connection to the up- 
stream valve main body 46 of the second check valve 
10 11 is disposed on the front side of the valve main body 
45 of the fifth on-off valve 1 0. 

[0031] Disposed beneath the downstream valve main 
body 48 of the second check valve 1 1 is a channel block 
26 having on the front side thereof a joint 27 for connec- 
ts tion to the purge gas discharge line 32. 

[0032] In the first and second check valves 5, 11, the 
upstream valve main bodies 33, 46 are fastened to the 
respective channel blocks 12, 25 therebeneath with 
screws driven in from above the bodies 33, 46, and the 
20 downstream valve main bodies 35, 48 are fastened to 
the respective channel blocks 14, 26 therebeneath with 
screws driven in from above the bodies 35, 48. Accord- 
ingly, the check valves 5, 11 can be removed upward by 
removing these screws. 
25 [0033] FIG. 3 is a sectional view showing the shutoff- 
opening device 1 at the inlet side. With reference to this 
drawing, the interior construction of the first check valve 
5, first on-off valve 6 and second on-off valve 7 will be 
described. 

30 [0034] The check mechanism 49 of the first check 
valve 5 comprises a tubular stationary seal member 51 
disposed in a rightward recess 34a formed in the central 
valve main body 34, a tubular movable seal member 52 
disposed downstream from the stationary seal member 

35 51 and opposed thereto, and a diaphragm 53 held be- 
tween the central valve main body 34 and the down- 
stream valve main body 35 for moving the movable seal 
member 52 forward and rearward. The upstream valve 
main body 33. of the first check valve 5 has an inverted 

40 L-shaped inflow channel 54 having one end opened 
downward and the other end opened forward. The 
downstream valve main body 35 of the valve 5 has an 
inverted L-shaped outflow channel 56 having one end 
opened downward and the other end opened rearward. 

45 The peripheral wall of the stationary seal member 51 is 
formed with a communication channel 55 for holding the 
inflow channel 54 in communication with the interior of 
the recess 34a therethrough. The seal member 51 has 
a front end closed with an end wall. Accordingly, when 

50 the rear end of the movable seal member 52 is away 
from the end wall of the stationary seal member 52, it is 
possible for a fluid to flow through the clearance be- 
tween the rear end of the movable seal member 52 and 
the end wall of the stationary seal member 51 from in- 

55 side the recess 34a into the movable seal member 52 
or from inside the seal member 52 into the recess 34a. 
Conversely if the rear end of the movable seal member 
52 is brought into contact with the end wall of the sta- 
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tionary seal member 51 , the flow of fluid from inside the 
recess 34a into the movable seal member 52 or from 
inside the seal member 52 into the recess 34a is 
blocked. 

[0035] When a fluid (purge gas in the present embod- 5 
iment) flows into the inflow channel 54 of the first check 
valve 5, the pressure of the fluid deforms the diaphragm 
53 forward, consequently moving the movable seal 
member 52 out of contact with the stationary seal mem- 
ber 51 . The fluid flows by virtue of its own pressure from 10 
inside the recess 34a into the outflow channel 56 
through the interior of the movable seal member 52. On 
the other hand, when the fluid is about to flow reversely 
from the outflow channel 56 into the recess 34a with the 
introduction of fluid into the inflow channel 54 discontin- is 
ued, the diaphragm 53 is deformed rearward, conse- 
quently bringing the movable seal member 52 into con- 
tact with the stationary seal member 51 and blocking the 
reverse flow of the fluid from the outflow channel 56 into 
the recess 34a. Although not shown, the second check 20 
valve 11 has the same construction as the first check 
valve 5. 

[0036] The connection channel block 14 provided be- 
neath the downstream valve main body 41 of the first 
check valve 5 is formed with an L-shaped communica- 25 
tion channel 57 communicating with the outflow channel 
56 of the first check valve 5. 

[0037] The valve main body 37 of the first on-off valve 
6 has an L-shaped inflow channel 58 communicating 
with the communication channel 57, and an L-shaped 30 
outflow channel 60 communicating with the inflow chan- 
nel 58 through a valve chamber 59. The communication 
between the channels 60 and 58 is shut off or estab- 
lished by the operation of the valve actuator 36. The first 
on-off valve 6 has a diaphragm (valve element) 65 to 35 
serve as a diaphragm valve which is normally open. 
When a valve stem 66 for pressing the diaphragm 65 is 
lowered, the inflow channel 58 is blocked. Although not 
shown, the fifth on-off valve 10 is of the same type as 
the first on-off valve 6, and corresponds to the valve 6 40 
as used with its front-rear relation, i.e., the inflow chan- 
nel and the outflow channel, reversed. 
[0038] The valve main body 39 of the second on-off 
valve 7 is formed with a first fluid inflow channel 61 hav- 
ing one end communicating with the L-shaped outflow 45 
channel 60 of the first on-off valve 6 and the other end 
communicating with a valve chamber 62, a second fluid 
inflow channel 63 having one end communicating with 
an inflow channel (not shown) of the channel block 15 
Under the valve main body 39 and the other end com- so 
municating with the valve chamber 62, and an outflow 
channel 64 adapted for use with first and second fluids 
in common and having one end communicating with the 
chamber 62 and the other end communicating with an 
inflow channel of the channel block 1 7 for connection to 55 
the massflow controller 3. The first fluid inflow channel 
61 is always in communication with the common outflow 
channel 64 through the valve chamber 62. The second 



fluid inflow channel 63 communicates with the inflow 
channel 61 and the outflow channel 64 via the valve 
chamber 63, the communication being shut off or estab- 
lished by a diaphragm (valve element) 67. The second 
on-off valve 7 is a diaphragm valve which is normally 
closed. A valve stem 68 for pressing the diaphragm 67 
is raised within the valve chamber 62 by the operation 
of the valve actuator 38, whereby the second fluid inflow 
channel 63 is opened. Even while the channel 63 is 
blocked, the first fluid inflow channel 61 is held in com- 
munication with the common outflow channel 64 
through an annular groove 62a formed in the bottom wall 
of the valve chamber 62. 

[0039] With the fluid control apparatus described, a 
process gas is introduced into the second on-off valve 

7 through the process gas introduction line 29, with the 
first on-off valve 6 closed, the second on-off valve 7 
opened, the third on-off valve 8 closed, the fourth on-off 
valve 9 opened and the fifth on-off valve 10 closed. The 
process gas, having its flow rate controlled by the mass- 
flow controller 3, is fed to the process chamber via the 
third on-off valve 8, fourth on-off valve 9 and process 
gas feed line 31. A purge gas is thereafter introduced 
into the first check valve 5 through the purge gas intro- 
duction line 28, with the first on-off valve 6 opened, the 
second on-off valve 7 closed, the third on-off valve 8 
closed, the fourth on-off valve 9 closed and the fifth on- 
off valve 10 opened, whereupon the purge gas flows 
through the first check valve 5, first on-off valve 6, sec- 
ond on-off valve 7, massflow controller 3, third on-off 
valve 8, fourth on-off valve 9, fifth on-off valve 10, sec- 
ond check valve 11 and purge gas discharge line 32, 
whereby the fluid control apparatus is purged of the 
process gas. Subsequently, the apparatus is evacuated 
through the evacuating line 30, with the third on-off valve 

8 opened, whereby the purge gas remaining inside the 
apparatus is drawn off to clean the interior of the appa- 
ratus. 

[0040] With reference to FIG. 3, the flows of gases 
through the shutoff-opening device 1 at the inlet side will 
be described. 

[0041] For the passage of the second fluid (process 
gas in the present embodiment), the second on-off valve 
7 is operated by the valve actuator 38 , that is, the second 
fluid inflow channel 63 is caused to communicate with 
the first fluid inflow channel 61 and. with the common 
outflow channel 64, permitting the second fluid to flow 
from the inflow channel 63 into the outflow channel 64. 
When the first fluid (purge gas in the present embodi- 
ment) is to be subsequently passed, the second on-off 
valve 7 is operated through the valve actuator 38 to shut 
off the second fluid inflow channel 63. The first fluid flows 
through the first check valve 5, connection channel 
block 14 and first on-off valve 6 into the first fluid inflow 
channel 61 of the second on-off valve 7 and then into 
the massflow controller 3, forcing out the second fluid 
remaining in the common outflow channel 64 of the 
valve 7 by virtue of its own pressure. This quickly elim- 
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inates the state wherein the second fluid is mixed with 
the first fluid, permitting the flow of the first fluid (purge 
gas) only in a short period of time. 
[0042] Although not shown in detail, the third on-off 
valve 8 and the fourth on-off valve 9 are of the same 5 
type as the second on-off valve 7. The fourth on-off valve 
9 corresponds to the second on-off valve 7 as used with 
its front-rear relation reversed, i.e., with the inflow chan- 
nel and the outflow channel reversed. The third on-off 
valve 8 corresponds to the second on-off valve 7 as 10 
used with its front-rear relation reversed and further with 
the outflow channel serving as an evacuating channel. 
[0043] The butting end faces of the valve main bodies 
37, 39, 41 , 43, 45, and the butting end faces of the valve 
main bodies 33, 35, 39, 41 , 43, 45, 46, 48 and the chan- is 
nel blocks 12, 14, 15, 17, 18, 19, 20, 21, 23, 25, 26 have 
respective seal portions 69 which are all of the same 
construction. The construction of the seal portion 69 will 
be described with reference to the butting end faces of 
the channel block 14 beneath the downstream valve 20 
main body 35 of the first check valve 5 and the valve 
main body 37 of the first on-off valve 6. 
[0044] The butting end face of the channel block 14 
and that of the valve main body 37 are formed symmet- 
rically and have respective retainer holding hollow cy- 25 
lindrical portions 72, 73, An annular gasket 70 is inter- 
posed between these end faces, and a retainer 71 holds 
the outer periphery of the gasket 70 to cause the valve 
main body 37 to retain the gasket 70. The retainer 71 
can be held by either one of the block 1 4 and valve main 30 
body 37. Accordingly, the various channel blocks 12, 14, 
15, 17, 18, 19, 20, 21, 23, 25, 26 can be successively 
joined to the different valve main bodies 33, 35, 37, 39, 
41 , 43, 45, 46, 48 without the necessity of checking each 
of the butting end faces as to whether it is of the male 35 
type or female type. 

[0045] The valve main body 37 of the first on-off valve 

6 and the valve main body 39 of the second on-off valve 

7 can be in the form of an integral member without in- 
terposing any seal portion therebetween. Similarly, the 40 
valve main body 41 of the third on-off valve 8, the valve 
main body 43 of the fourth on-off valve 9 and the valve 
main body 45 of the fifth on-off valve 10 may be in the 
form of an integral member. 

[0046] With the fluid control apparatus described , the 
purge gas line and the process gas line may be replaced 
by each other in a reverse relation. The flow of the proc- 
ess gas can then be replaced by the purge gas more 
rapidly. The shutoff-opening device 1 at the inlet side 
comprises two on-off valves 6, 7, and the shutoff-open- so 
ing device 2 at the outlet side has three on-off valves 8, 
9, 10, whereas the number of component on-off valves 
is variable suitably. Shutoff-opening devices each com- 
prising a suitable number of on-off valves are arranged 
respectively at the inlet side and outlet side of a mass- 55 
flow controller, and such arrangements are further ar- 
ranged in parallel to provide a fluid control apparatus for 
use in semiconductor manufacturing equipment. 



Claims 

1 . Shutoff-opening device to be installed at a fluid inlet 
and/or a fluid outlet of a fluid controller (3), said shut- 
off-opening device comprising a plurality of valves 
(5, 6, 7; 8, 9, 10, 11) for closing and opening a plu- 
rality of fluid channels, wherein a valve main body 
(39) of at least one of the valves (7, 8, 9) has a first 
inflow channel (61 ), a first outflow channel (64) and 
a second inflow or outflow channel (63), the first in- 
flow channel (61) being always in communication 
with the first outflow channel (64), and wherein a 
valve element (67) is operable to close the second 
inflow or outflow channel (63) or to open the second 
inflow or outflow channel (63) to bring it into com- 
munication with the first inflow channel (61 ) and the 
first outflow channel (64) through a valve chamber 
(62), characterized in that ports of the second in- 
flow or outflow channel (63), of the first inflow chan- 
nel (61 ) and of the first outflow channel (64) are po- 
sitioned on the bottom wall of the valve chamber 
(62), that the first inflow channel (61 ) is held in com- 
munication with the first outflow channel (64) 
through an annular groove (62a) formed in the bot- 
tom wall of the valve chamber (62) and that the 
valve element (67) is operable to close the second 
inflow or outflow channel (63) by covering the port 
thereof, thereby also covering the annular groove 
(62). 

2. Shutoff-opening device according to claim 1 , further 
comprising a check valve (5, 11) having an up- 
stream valve main body (33, 46), a central valve 
main body (34, 47), a downstream valve main body 
(35, 48) and a check mechanism (49). 

3. Shutoff-opening device according to claim 2, 
wherein the check mechanism (49) of the check 
valve (5) comprises a tubular stationary seal mem- 
ber (51) disposed in a rightward recess (34a) 
formed in the central valve main body (34), a tubular 
movable seal member (52) disposed downstream 
from the stationary seal member (51) and opposed 
thereto, and a diaphragm (53) held between the 
central valve main body (34) and the downstream 
valve main body (35) for moving the movable seal 
member forward and rearward. 



Patentansprtiche 

1 . Offnungs-Schlieft-Vorrichtung zur Anordnung an ei- 
nem Fluideinlafl und/oder einem Fluidauslaft einer 
Fluidsteuerung(3),wobeidieOffnungs-Schlie(Wor- 
richtung mehrere Ventile (5, 6, 7; 8, 9, 10, 11) zum 
Schliefien und Offnen einer Mehrzahl von Fluidka- 
nalen aufweist, wobei ein Ventilhauptkorper (39) 
wenigstens eines Ventils (7, 8, 9) einen ersten Ein- 



11 



EP 0 844 424 B1 



12 



stromkanal (61), und fernereinen ersten Ausstrom- 
kanal (64) und einen zweiten Einstrdm- Oder Aus- 
stromkanal (63) umfaftt, wobei der erste Einstrom- 
kanal (61) in standiger Verbindung mit dem ersten 
Ausstromkanal (64) steht und ein Ventilelement 5 
(67) zum Schlieften des zweiten Einstrom- Oder 
Ausstromkanals (63) oder zum Offnen des zweiten 
Einstrom- oder Ausstromkanals (63) betatigbar ist, 
urn eine Verbindung zwischen diesem und dem er- 
sten Einstromkanal (61 ) und dem ersten Ausstrom- io 
kanal (64) uber eine Ventilkammer (62) herzustel- 
len, dadurch gekennzeichnet, daft Anschlusse 
des zweiten Einstrom- oder Ausstromkanals (63), 
des ersten Einstromkanals (61) und des ersten 
Ausstromkanals (64) an der Bodenwand der Ventil- 15 
kammer (62) angeordnet sind, daft eine Verbindung 
zwischen dem ersten Einstromkanal (61) und dem 
ersten Ausstromkanal Qber eine ringformige Nut 
(62a), die in der Bodenwand der Ventilkammer (62) 
ausgebildet ist, aufrecht erhalten ist, und dafl das 20 
Ventilelement (67) zum SchliefJen des zweiten Ein- 
lafi- oder Auslafiventils (63) durch Bedecken sei- 
nes Anschlusses betatigbar ist, wobei ebenfalls die 
ringformige Nut (62) bedeckt wird. 

25 

2. Offnungs-Schliefi-Vorrichtung nach Anspruch 1, 
das ferner ein Absperrventil (5, 1 1 ) mit einem strom- 
aufwarts gelegenen Hauptkorper (33, 46), einem 
zentral gelegenen Ventilhauptkorper (34, 47), ei- 
nem stromabwarts gelegenen Ventilhauptkorper 
(35, 48) und einem Absperrmechanismus (49) auf- 
weist. 

3. Offnungs-Schliefi-Vorrichtung nach Anspruch 2, 
worin der Absperrmechanismus (49) des Absperr- 35 
ventils (5) ein ringformiges, ortsfestes Dichtelement 
(51), das in einer rechts gelegenen Aussparung 
(34a), die in dem zentral gelegenen Ventilhauptkor- 
per (34) ausgebildet ist, angeordnet ist, ein ringfor- 
miges, bewegbares Dichtelement (52), das strom- w 
abwarts von dem ortsfesten Dichtelement (51) und 
diesem gegenuber angeordnet ist, und eine zwi- 
schen dem zentral gelegenen Ventilhauptkorper 
(34) und dem stromabwarts gelegenen Ventilhaupt- 
korper (35) angeordnete Membran (53) zum Vor- 45 
und ZurGckbewegen des bewegbaren Dichtele- 
mentes aufweist. 



9) possede un premier canal d'entree (61), un pre- 
mier canal de sortie (64) et un second canal d'en- 
tree ou de sortie (63), le premier canal de d'entree 
(61 ) etant toujours en contact avec le premier canal 
de sortie (64), et dans lequel un element de vanne 
(67) peut etre controle pour fermer le second canal 
d'entree ou de sortie (63) ou pour ouvrir le second 
canal d'entree ou de sortie (63) pour le mettre en 
communication avec le premier canal d'entree (61 ) 
et le premier canal de sortie (64) par I'intermediaire 
d'une chambre de vanne (62), caracterisee en ce 
que les orifices du second canal d'entree ou de sor- 
tie (63), du premier canal d'entree (61 ) et du premier 
canal de sortie (64) sont positionnes sur la paroi du 
fond de la chambre de vanne (62), que le premier 
canal d'entree (61 ) est maintenu en contact avec le 
premier canal de sortie (64) par I'intermediaire 
d'une rainure annulaire (62a) formee dans la paroi 
du fond de la chambre de vanne (62) et que I'ele- 
ment de vanne (67) peut etre controle pour fermer 
le second canal d'entree ou de sortie (63) en cou- 
vrant ses orifices, couvrant ainsi egalement la rai- 
nure annulaire (62). 

2. Systeme d'ouverture d'arret selon la revendication 

1, comprenant en outre un clapet de non-retour (5 : 
11) ayant un corps principal de valve en amont (33 
46), un corps principal de la vanne centrale (34. 47 ;-. 
un corps principal de valve en aval (35. 48) et un 
mecanisme de non-retour (49). 

3. Systeme d'ouverture d'arret selon la revendication 

2, dans lequel le mecanisme de non-retour (49) de 
la vanne de non-retour (5) comprend un element 
d'etancheite fixe tubulaire (51) dispose dans un re- 
trait a droite (34a) forme dans le corps principal de 
la vanne centrale (34), un element d'etancheite mo- 
bile tubulaire (52) dispose en aval de I'element 
d'etancheite fixe (51) et lui etant oppose, et un 
diaphragme (53) tenu entre le corps principal de la 
vanne centrale (34) et le corps principal de la valve 
en aval (35) pour deplacer I'element d'etancheite 
mobile vers I'avant et vers I'arriere. 



Revendications 

1. Systeme d'ouverture d'arret a installer a un point 
d'entree de fluide et/ou un point de sortie de fluide 
d'un regulateur de fluide (3), ledit systeme d'ouver- 
ture d'arret comprenant une pluralite de vannes (5, 
6, 7 ; 8, 9, 10, 11) pour fermer et ouvrir une pluralite 
de canaux de fluide, dans lesquels un corps princi- 
pal de vanne (39) d'au moins une des vannes (7, 8, 
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FIG. 2 
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